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Introduction

* General approach (model & research)

e Using ocean condition, fish condition & proxy
species to predict groundfish recruitment.

1. Alaska sablefish
2. Bering Sea pollock
3. Bering Sea pollock



Approach

ECOSYSTEM RESEARCH

To determine the relationship between fish recruitment
(stock assessment estimates) & fish/ocean condition.

Age-1 pollock recruitment (t) = Body condition of age-0 pollock (t-1)

-shift the model forward a time step

FORECAST

Model parameters & current fish condition to forecast recruitment.

Age-1 pollock recruitment (t+1) = Body condition of age-0 pollock (t)

NOAA Fisheries



Ecosystem Research

What causes fish populations to change over time?

Evaluate rearing & fish condition during early life stage.
EMA focuses on the middle to late age-0 life stage.

Important time in determining how many fish will
survive to older ages & to the fishery.

Use information on current conditions to predict the
abundance of older fish in the population in the future.
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Ecosystem indicators
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Fisheries-Oceanography surveys
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NOAA & charter vessels
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1. A proxy survey for sablefish

Southeast Alaska Coastal Monitoring Survey
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Southeast coastal momtormg 1997-2014

Monthly (May-August)

Sea temperature
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Diets
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Pink salmon forecast
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Can juvenile pink salmon predict sablefish abundances?

Age-2. = SST, , + Chla,_, + Juvenile pink salmon,_, - Adult pinks,,
Conditions during age-0 (t-2)

% Late summer sea temperature &
_ phytoplankton biomass (chl-a):
7 increased growth, feeding rates
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=09 Age-2 sablefish model
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2. BASIS survey index age-0 pollock

Oceanography Stations Trawl

- Nome
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Age-0 pollock diets
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Energy density (kJ/g)

Climate & age-0 pollock condition
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Total energy of age-0 pollock

Total energy (kJ/ fish)
Energy density (kJ/g) * Size (q)
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Total energy & survival

Age-3 recriuits (millions) (t) per
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2014 BASIS survey highlights

Warm (10-12°C)
Older pollock and other fish eating age-0 pollock

Shift to warm year distributions (2002-2006) for
age-0 pollock and juvenile salmon (NBS)

Higher catches of juvenile sablefish and Atka
mackerel, west of 170W

Many & big j. sockeye
Total energy of age-0s?
2017 forecast




3. A proxy species for Bering sea pollock

Pt _——
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Body condition is important in pollock recruitment

Chum salmon growth as a proxy for rearing
conditions for age-0 pollock and recruitment to age-1

Age-1 pollock
abundance (t+1)

Fishery Bycatch
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Body weight = Energy = Survival

Importance of pre-winter
energy reserves: burn it off
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Opportunistic samples
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To index rearing conditions for age-0
pollock & recruitment to age-1
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Age-1 pollock model
Agel, = Growth.: - SST:- Adult pink salmon:.

Age-0 conditions
Age-1 pollock abundance (t) Chum salmon growth (t-1)
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Age—1 pollock (millions) and standard errors

0
|

=092 Age-1 pollock model

- + Stock assessment estimates
e Model fitted values and prediction i Forecast

3
EE ; 3

Tei 1

| | | | | | |
2002 2004 2006 2008 2010 2012 2014

6,569

10000 20000 30000 40000 50000
l

Year

24



Summary

e |dentified new indices for groundfish recruitment

Juvenile pink salmon abundance Late summer phytoplankton bloom
& warm nearshore

Age-2 sablefish

Age-0 pollock




* Products
 Feedback

Thank you

Conclusion

September 2014 Plan Team Draft Ecosystem Consideration

Ecosystem Considerations

2014
DRAFT

Edited by:
Stephani Zador
Resource Ecology and Fisheries Management Division, Alaska Fisheries Science Center,
National Marine Fisheries Service, NOAA
7600 Sand Point Way NE
Seattle, WA 98115

26



